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KaRF-BP-00080 
2003.06.14 

soil 2i& sg^i^ e s=?«UQ. caeioi 



(S!) 



20 s 
32 0 

0 a 

19 

778.000 m 

389.000 §j 

1. fl2|Al SAI|/d(£S) 



29.000 gl 
32.000 gl 
0 SI 
717.000 gl 



2.0|^e7|^SS/«i_1g 3. 
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©Iflol^ (populfltion)S ^?n: 9i (c) ^± >fl5 n»§tilol/4oq S 

population) 3i ^^^f^ 'S'tJ'J^'aofl ^ojuf. 

H 11 

y©7i>fla. 3i^, if. mi<?^. ^7iBfl<?j. 7i;^^a. -8^°]^. ^€>«oa 
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Culturing Avian Spermatogonial Stem Cells and Avian Spermatogonial Stem Cells 
pared thereby} 

Tfc+ev ^igj 

i 1^ ^ ^611 >fla ^E}Mi^ aeflao) 

. i: 2^yi] Jti ^-a. 2: van Pelt (1996) ^J^'S . 3: SE^?Jl 

bh DMEM-B c-d^ DMEM-C HB;Moil>H^ ^^^7]M]3:^ ofl^^i^ (a.c: lOOX. 

d: 200X). 

= o|c^ (•: P<0.05). 
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(«: P<0.001). 

H 9^ 3 mi'if Ao?^^ >*t^oli::^ (200 X). (a) S,7] 

B*?^ 3^«a. (b) ^71 Bfl<jr T'S'H. (c) 2^ (sflAjTj 1) S^m. (d) ^ 3>8^ 

S 10€- Hfl'^^tJ It ^€^71-^5^ PAS (Periodic Acid Shiffs) V 

# >^}^oIi:t (200 X). (a): 4 i^Sl ^^^7l>iia (P2) . (b) : 9 ^ 

^^^7\J^3L (P2). 

5E. 11^ Hfl^*} a ^^#7|-MlatSj FITC-STA itol^^ M^o] 

(400 X). 3 itSl ^«§7l>»J|i 2)^ o]^«>oj FITC-STA 

rti fi^oll P^t\y^ STA7> «>^*foJ 5acf. W : -^F?! . (b): 

ol^^ A^:5lo)i:} (200 X) . 3 ^^ ^^§7M|i (PI). 

S. 13^ Ufl^»> ^ ^«#7l>flSSj pi-oiEllll^ ^ifloll ifl»> «<?^ 

Aoi^^ -^F^olc} (200 X). 3 ^^^7|-fl3E (PI). 
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tf^SI -^^1 

(population) gj a^fS) -a-i^^^oO ^ojc}. 

poptosis) 71^«3>H ^Tje 2};ao)cf. n+E^.H. 

n])^ -^^mot. (seainiferoua tubule) 3^ 

nterstitittl cell). o| if 7|:?lo] ^^t> ^-^JJS-S ^5L«J-§-*^'a>H ol^<H^c}. 

€^1^-41^5 (Primordial Germ Cells. P(iCs)S^Ei ^2fl*> 

. Si\^<Q (epiblast)ofl>H ^^3t}3. ^^]^ (primitive streak)^! ^^^7] =■ 
oil *>^#ofl>H ^^^OS o]^ff\7] M^^\<A, ^Bfl*a (hypoblast) # ^-^*M Hfl 
iqH.ol Aj^^iHf^ (germinal crescent) ofl fiolTfl Slc^. ZL ^ 

^€>Nla (8peraatogonia)£ «}i^^Vcf. 
^>«. ^71 Til-a (self-renewal) 2f ^g;^^ ^ ^ Sttfe ^ 

# ^fect (Morrison 1997). *JV+S| ^^©7l>»ga7[ 

permatocyte)S Sj^ifl 10«!Sl »>ct. ijflsi #7l>»fla (stem cell) 

53-7 



10247aSl ^SL^S, (8perBatocytea)7F ^JL %^S\ ^^-^^^ 7i^^ 4096?82l 
^ (speraatozoa)7> ^-SSl^ 3o|C}. ©1^ TS-MJE^ >flaA}^fiJ 

poptoflis) 2f^O #6B ^Ef^Ct (Russell ^. 1990). 

iflofl ^7I^*^^ ^^!§7l>«n5fe ^^Jfle^^rJI . ^^s\ 

:4i Ojofl 7^S] J^S.7\ 5tt^cn. o| $ cfl«J 2 xlO< ^H?^ (stem 

ID'U -^^^C} (Meistrich & Beek. 1993: Tegelenbosch & de Rooi j , 

93). ^^^Si §oJl ^-asi ^^o] Sl^ >»as^ tH^^^ (self-renewing)!!^ 

^ 7]7}of) ^^^>S^^^^ ^^$7|W)£(speriDat08onial stem 

ii)om. 

§sit> >g*i>»n50 oi'&sFoi >asi<fl>H ^^^^^^^ ^^*}^^ ms.^ 

SlSa^U -a-^SW S«J5aJS.i»t. n|>8^ -^-iJ^SO ^^^^ >fla(Sertoli 

assoulzadegan-i-. 1993). o\^^ ^S]6i]A\S] ^l^^o] oj, 

. Bfl*^ (/a vitro culture) ^ ^ ol^y^-g- ^7|7l oje^-g- 

3l:il sao^D} (Ogawa. 2Q01: Dirmai ^. 1999: Nagano ^. 1998), '^Tl 

«f 47Hi3 -^^>^l?i 4^-&^o|| o|^*M :S^^ol ^^%>a2}^oI ^ofld 

M«mi^ (Nagano^. 1998). v^^M . ^€-«fli£ ^^Ife ^tJ^oU. "8*5? ^1 3 

^€>^a^V£l ^^o) 7^^«> ^Efl«J^. AgSj«jajo] of?l7> SJct^ 5o| 7J^ # 
^wO]l^ (Nagano ^, 1998: van Pelt ^. 2002). 
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oll^^ ^^^'Sl DBA Uh/ic/ms biflorus agglutinin) 7f ^±S^ "S^^QS 
onocyte)St ^^>«ri5oi| 30 ^%V\7\ ^o\^o^ «>a§ jid ^oj oMS 

4^ Si^Cr 'a-^msatf (ErtI2f Wrobel. 1992). 

ERT (nouse telooerase catalytic component) (Feng %. 2002). SV40 large T 
van Pelt ^. 2002) ol^*V gj ^^WlS^ ^^o) AJl^lJl Sic}. 

9i «J n^2l ^:S:>fli (testicular cell)^ «fl^*M -«gi?I 
o]^$>7li4 (Dobrinski 2000). type A ^7\^^ 150^) n 

^^>flHSl Si »iJl^^ <4l7> 5aJ2.Dl (I2adyar§. 2003). 

SSJJI 5l£.>4. (spermatid) ^2}A]?I ^ ^^Al^# lifl . v^-ijHfl 

orula)7};^l 5&c}d| >^<^^>^ oj^af ;jf o. o^cf (Sousa 

02) . 

«fl Tisi ^^iv ^EfloiD?. iie<*P ^^^^ ^-aoi 
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^ ^«©7j>«flaSi Hj@ailol-3 (population)^ fll 5Uct. 

^ ^^21 5 ^^^7|>flaG oI*e>o| ^^^^ 2^SI -^^^^^ 

^1^*^^ til Sic}. 

^ ^^2] C}^ 5.' ol^^ *M21 "SJ^Sl ^T^^OJ 
&^2| :^>83 

^ ^goj ^ Oregon 0*5^, ^ ^r^^ (a) 5i^2| ^^t^ ^Tfi: (b) 

71 ^4:5^E| ^di sf#eflol<d (popuiatioii)# ^el*ffe- 31 (c) >i^7l 
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^ ^"3^ 2:^00 9lo\M. ^«©7|^asi sa^s^i gj ail. 

^ ^^2] cfTflofl njE} >^.msj7n ^^t}^ Ct§2} :?fcf: 

-70^^. ^9^-20^^. acf 2-10 ^%si 01 

m. <^B-1 7>;M -&68«^'a# >Mli§ ^Ei«Kcf. 

^ «^<H '^dlr -*fla (testicular cell)*^ ^€@7l^a. ^^#7| 

aofl-H -S-Bfl^ -S^^laO >Ila. ^JJ^ (Sertoli cell). 

^^3. (Leydig cell) aSlJi 7|Ef ^Sfl^^ofl af^^ e^AflX 2^*^^ ^ 
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=s± a^si ^sfl^ '^^^flofl -^eM ^^1^ *^ sa^Di. 

SI ^71 ^^th 2^011 ^E1*M -axl^cf. a^^aift^Tfl^. 

2^J^ S.± ^"S. van Pelt (1986) Xfe ^^^>a^o^^-E^ Al 

® 2^:)fl :5M£1 

>ai4o>7)| 10) -g-oQ^ HBSS (Hank's Balanced Salt's 8olution)<Hl $Ul^ 

® van Pelt (1996) <|^^ 

n^>^^om E}^ I. S^'tJ. *Mo}^SUlctoW n 5? DNase fo) #6l|^ 
EM n>]<^ W ^4: 3i^^ ^ntl^. 

o|«>n ^Sfl^ ^4: ^Sfl§# >»Pa 012^71 (5# «J 70 |im)£ 
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^«©7i>fla2j imo^oii>H^ 7M>m57f ^^aj^s o|^s|oi. ^^©7iJ«aafe 

^M^S-g-oi) i?.^s^cH -g-AlwVo^ §SM{> ^>8«>i:}. ^ ^^Si uj^^ej ^^ofloQ 

0 '^A^ (SIM mouse embryo-derived. Thioguanine- and Quabain-resistant 
broblast cell line)©)!!!. ^^7\7\=U^S. S.^ ^^7]^^S.o\ 

^^^7lWli^ 7l;M>il3.Aofl if^^iqoi 

§*JDJ. H>^3|*^7l|^ ^-8-ol>»na (fibroblast «ro«th factor) (<*II : ^7] 

-a^oV^ila ^^^a^^J). ^^^--n-^f ^^^^-1 (insulin-like growth factor-l) . 
7|^£oi^ (stea cell factor). ^^3. 'SJ^^'^^ (glial derived 

urotrophic factor) ife- 3t««>tH . af^aje^Tfl ^-B-o}>fla 
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§7Maoi:^ o]o\ a^e^D^. af^ 

^?flnIo^ «J^oi7j (leukemia inhibitory factor) O a««H::^. n^Sj 

(Oil: -^E^^o^ ^si 3!o| oisioni. 

(ofl: p-iHS^Soil^^). «'a^-^D^o^a^E|le^o^;«^| (antibiotics- 
timycotics) . ofol^t-i} (ofl: o\s.7\^, ^\^^^^. o>:inJ-ES<LK -g-^^^ 

. 52to!^. 51 >»ll^). ^S'^ (ofl: Hepes ^^^) ^ 

-^^^ «a°<f ^?flolI SJAl, ^^$7l4l3t£l 2l7| Hfl^ (primary culture) 
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^7] af^gofl 2|6H 3:^ ^^^7\^S.n ^9lt}7\ 

(i) PAS (Periodic Acid Shiffa) (ii) STA {Sojaaua 

berosua wlMXinifi) {m) oe-oiEflaf! I^afl (iv) pi-^lcHa?! ^^fl 

3^. (v) ^4^tJ^2l §*M ^ 5Ul^. af^:5|5^^^. 

feo]7l ^*>o| dp|2| ^-Hi^SJSl -yAitfct. 

® PAS 

© STA 

11: FITC (fluorescein isothiocyanate) ) o) ^^sj FITC-STAS^ «>-§-^- . °\ 
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cfl. ^^^^ N: TSITC (tetramethyl rhodamine isothiocyanate))?}^ ^^^o\ S( 
ol^^all {V^S\ Fc HOqolofl :^tJ«>^ t^J^lSAj. ofl^cfi. ^-n^-^-^i: igG) 

^"ssi c**<^^^ 2^. am^ef?a^ i^. nflif.E^7i. ^^5. ti 

Ejtfl^ ^SG ^€#7l4|aSl nJ#Zflo|^ (population)^ ^ 
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^7|«V ^€^7l>tfli2| Q-^^ (i) PAS (Periodic Acid Shiffs) (ii) 
A {Sojaaum rt/^ro^uv agglutinin) (iii) Q6-ojtfla^ t^^^fl . (iv) p 1- 

^a?! SA^. ife (v) -»7| ^'Si^'flsi athofl-M •'c^^^>^# Ue^vfl^ ^a-s 

^ ^^SI H <5?6liofl vt^B,^, ^ (a) ^7l ^ ^igsi 

nf§iilo]>iofl 3Mea ^^^^O ^^fl: (b) >»7| 2^ ^€^7|^2 

1^^^ ^7ll€' i^^J^ ^^^^ 

^ '^'321 Hfigon sjcHAi. ^^^7i>»flioii s\n ^^^Q ^o|Ai7i^ 

71^$^ (electroporation) . ?1S$-o1|7l| ^oll^^ (Wong. %. 1980) 3} ZilJl£U> 
el:±-iiA7fl (Chen ^. 1990: Kopchick 1991: Lee & Shuman. 1990)0] 

^3^1 (%f^: -^^i A 305715 l) . 
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^ ^^^4 T^^oflofl ttj^^. s^n ^^^^ ^^ ti}ns.M 

MI^ -^^:^{> 3t«mjl. ^71 W o|J|:oi| tfl^0 ^^^^ ^^^7] 

^7\^^s.s. aesjoi. (w ifl^s ^E^ 

+^o| ^^^^ 5J&7> 

^^OJoqAi ^^S] 7^4^^ 7}^ T^oflTfl 5tl«>i>H ^^^^ ^ol^t. 
1) © Si iSi^Ej 
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(White Leghorn) o]^ti\^z}, ^oj ^HJ 

^ ^?B*M ^sa^Dl. ^ SI ^ifc A^*>5atf. 

2) ^A3i^5| «|a 

31^ (tunica albuginea)^ 6})i?. 

0 2^?l| S-it. (Two- step enzymatic digest ion) (HI S[9V ^^^^ 

01 Ogawa § (1997)fi| ^^*M ^^«>Sac4. :^o| 
U)^ ^Ji^^d HBSS (Hank's Balanced Salt's solution. Invitrogen)o1] ^EfTQU 
^ 1 (1 mg/me. Sigma) # -g-6H«> . 37 tr ^^^V^^l (shaking incubator) 
M iS^y} HBSSS -*a^ ^ 0.25% fflM EDTA (Invitrosen)^ 
^y} ^El*>5act. -S-sai^ ^d: >na^ 70 ud >»fliol3}7l (cell strainer. Falcon 

50)s 715 * oi-s-^joi 91 >»na^# -^^^mcf. 

® van Pelt (1986) ^tgoQ 21 «> 

DMEH (invitrogen) tigj^oQ @^^^o>^ E^^^ I (1 ng/me. Sigma). B^-^ (1 
/mt. Sigma). v>o|o>^£qi:to>^] n (1 mg/oe. Sigma) 91 B^^ase I (5 m/oZ. BUS) 
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S S-sa«f5ac}. olo). DMEM HflTlS 3fil 41^11* c^g. 2»!*l| ^saO 

I'y I (1 Ds/me). «Vo|of¥£Mctof^ n (1 mg/inC. Sigoa) ^ DNase I (S <is/n£. 

S)ol #611^ DHEV Ba^on>H «f 30# §o> -^^UH. ^^*| 

HBSS (lnvitro8en)oa ^etTQ^oF^ ^"Q I (1 Bs/iBe. Signoji^ 0.25X 
isBa)# Ba:^oiI>H ^"fl^S >fl5€' $Bl*f5ac^. 

r ^% Bfl*???! (shaking incubator) ofl.fe| 30@-^V 150 rpm£.S Si^^ ^«fl*f^^ 5 

S (fetal calf serum) 10%# ^7>*[ ^ ^S. 0^3^71 (cell strainer. 70 m. 
Icon 2350)0 oj-g-SH ^SfleV >H)a:{> Sj^c}sac+. 300 x S^TJ ^^t\ 
^±^SL (testicular cell)0 «^M«V ^ S^O ol^*>oi ^€^^ 9i ^SL 

3) ^±3i^ 01 ^€^7l4]S2l 
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^^^^ -y^l*}©! ^-i^ft^SaiDl. STA (Sd/anum tuberosum 

alutinin)!} O|#«foj ^^)^7|41X2| ^^^^SflCf. 

alSl> ^it vfl ^^@7|>Mia o^jjcf. 

^^7]>«fl5L -^{} ^^*J71 «J 3^^5» fiJolSlfla^ (White Leghorn) *SI 

•1^^ f-?} ^ STASt «>**>oi ^t\^ ^3LQ ^all :SA>«0 

4) 7!^/ai Hlsa 

^71 aa^l^ ^dt>^5^ ^ 7-10"^ ^9t> :7);*l.ifl5 (feeder layer)o1| 

m}^^. ^:il^3L^ 2i7l mi<J?# 2-4 ^^2] lgo^E^o^l^ 

«fl«}sacj. ^sfl t.^ ^dhs^^ >«a5 4^ Si -^^^-^ ^ H8°«f (<noo 
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6-^ ^iilolH (TPP. EU)on 7l;^>maS ^ -a-H-oHli (CEF. chicken 

bryonic fibroblast). ^ ^^7\7\^J^S: (GSC. gonadal stroma cell) £^ ^ ^ 
(TSC. testicular strona ceU)0 (6-8 x lO^/well) vf5Slcf. 

STO /^S.^ (ATCC CRL-1503)^ nfolSnfol-ti-C (10 tuMfl 

5 £J >MliO 7]7^^S: ^6fl>H 8-10^ §o} 5X CO2 afl^7]ofl^ 37t:S »fl^ 

5) nfloj^ «a»«f 

^ ^^^7mSLS\ flfl'Jf*? i^oll n^^ a||o<fi:?l 
<D DMEM-B (71 ^vq^^) 

71^ afl^oq ^dM DMBi (Invitrogen) SB^oIl 10% (v/v) ES ^S.^ ^ 

o> (FBS. Hyclone. Logan UT) Zl^lJl Ix ^-^^-^dM jiia^tflElo};^ 

nvitrogen)# ^7mo\ ^7]^ . 

© DMEM-C (^7};^) 

^Sj 71 ^ HH^oJj DyEM-B «I|:^oil 2% & (Invitrogen) , 10 mM Bl^^ ofol 

^ (Invitrogen). 10 mM Hopes (Invitrogen) ^ 0.55 mH p-lH^^£ofl%^ 

Invitrogen)# S?}*}©! HIi«<f«-Il# i^sm^^. 
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<D ^^@7l>»fli-^ 24-^ @ZfloI^o|| HHM^ IS] >fl50 (lxl04/weU) GSC 
S. (8xl03/well){> >^^#«>o| S%C02^VyMM 37 ICS 5M>^»>of $ ^ojvy 

6) ^7f§ofl 

a Hfl«?^^??# ^^i\7\ ^t\o\, ^n^yy 3l^^ ^^if'^A-^ tfla^^s ^ 

® DMEM-C (cfla^^) W«o<^«-q^ ^ofl^ Bgo^oq ^-golDl, oj7lon Z| 

SI -y^o]^. ^ 10 ns/se ^9flii|o} qj^ ol;^ (sjgna) . 10 hs/bS <y^V ^7] 

•a-S^oJ>«ll2 oj:^ (Sigma). 100 ng/int 

igma). 20 ng/ne -U^f ©71 >fla o]:^ (sig,a) Si 100 ng/mC ojpj ^^3. <1 
^^-S (R&D system. USA)© ^7j*M 5» CO2 ^''^^MM 37TCS Bfl^^^SScf. 

® ^^©7l>»Jl3t^ 24-^ ©eflolBofl flflAl;^! isi ^5^^. o|^*}ojjod^ (ixlO* 
ell). GSC 7l^>ma (8xl03/well)# A^^*^o^ 9^:7} 3«>^*M BflOc^t> t^S. S£ 

^«@7i>fla ^th ai^2| ago^j^H 2:^s\ 
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^ SSC UH^. ^ DMEM-C (cfl^T^) ^o^<i^<^ 2^^^ ^^91^. ^ 2 ng/wi 91^^ ^ 
o\o\ <^J^ oiT} (Sig«a). 5 ng/ine ^^oyj^S, (Sigaa) S| 

B) ifr ^^^^ 

& ^^@7l>»aiSl Bfl<J^^S- afl'iJ^-i. afl*^**-? ae^Jl 

5| ^2fG ^^eJSai+. ^. Sl7] ^6fl of g.OxloB/dish (<l»100 im}2| 

-flao ^^>n£^*5f^2f Gsc 7i^4iaofl^ «f lo^ ^^is Tiitii 

i^^s^Ei aiio^«v it ^^^7i>^asi ^^'3c>7I ^^\<^. pas 

eriodic Acid Schiff's) (Sigma). STA (Sigma). ^ ^^'^^mZL^ pi ^ 

(Signa) ^ ^ ^-oiEQa^ a 6 (Chemicon International. Inc. USA){} 

(D PAS (Periodic Acid Shiff's) 
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51 2 mH MgCl2)oI| 10^ ^£ ^. PBSS 3»! J^I^SfSacf. 2» 

#^«fl Se?} «>*^1?] PBSS ct^l 3»! Jfl^e^Sa^. -^iS ^l^iJ 

(g) STA {Sojaaum tuberosum agslutinin) 

^^@7l>^Xofl Jl^o-^^ ^^«> ^ ^^^Sj «H^oi FITC-STA 

igmo)^ 10-2 0.^ 50 t«/inesl7l1 «} ^ iA\y\ ^€-«>fl>^1 ^>-§->^l^ct. 

<H. pass 3S| >^*|*fJl. ^^^Dl^ (Nikon TE2000-U. Japan) ^S ^^^«}5ac}. 

^«$7l-Niaon al^*l^# 4^ PBSS >»fl^e|jl. 2% iS^ ^:4i ^.S 

hemicon Int.) 5J pi-^lEflH^Sl (Sigma) S^ 20 *«/m«2l fiJ4s|*^gl 

tH. l>*^l^^«^ «}-§-Al^Df. oj^ig^^s^ TRITC (tetramethyl rhodamine 

othiocyanate)7> ^oioj^ ^-nf^^li: IgG (Jackson Ub)§ 

M i^\>y j?:ofl ^Di^£.s ^4m5atf. 
1) ^±j^Sl «ia 

0>ol $da«>5a^l^. 2^>q (Qgawa ^. 1997)3} van Pelt (1996) V 
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. ^4:>flafe (germ cell) 9{ 7m ^>»ga#£ T^<3S|<H 

B^m o|**M Apasj ^^*V5acf c:^^^: a i h d. 

(0.25X)# ol*e> 7>^ fe^ -flX i+EfMlSa . 2^^ 

4: :^H1 «cf*aoli4 van Pelt iJ-^ofl ulsfl 7}c^§Vji ^o] ^t^-S^^ S^of 



fi 11 











1 


2 




1 


91.4 


89.9 


94.1 


2 


88.5 


91.1 


95.8 


3 


SO. 7 


91.0 


94.5 


4 


95. S 


89.8 


95.5 


^5£D 


31.S±2.92 


90.5±0.70 


95.0±0.81 



2) ifl ^€#7i>masj 

^ ^7} ^2.3. Sll^. ^^S^ ^rt Mloq «J 108 TflHi 

a7> Slfe^l. o| § 2 xlO* n^} ^7\^3. {stem cell)^ ?tj2.S ^^^^ 

eistrich & Beek. 1993: Tegelenbosch & de Rooij. 1983). tfl 

. *ft4<y STA-FITC o)^c}o| ^t}^ ^flSl- A;ge>o| ;g 
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^^m^^ ^m?} Si7l nS^ofl. cfo^tl (STA. «JA. DBA. ConA)S| ^il^ 

ol^^M "^^^ FITC-STA (Sdjaaum tuberosum asglutiDin)?^ ^^^7\/^Sl 

n^Ej>H STAG o\%t\o^ ^Ji\ 

-c-tfl o|§. tfl^ 8 xlO^ ^H7F (stem cell)^ ^^^C^. o)^ ^ 

2| O.OW «f 40»9 olS} ^^#7)>ma 

6fsi ^^@7i>flas| aflfil HflOcf. aela 2^ najp. 

2] 

^^TA^Tian^r-i jir ^^^ ^ 



637 



S A>$»fSa£.Dl (Park 2000). PGC. aao>/g4|xaa (Bnbryonic gem cell) a^l 
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^^^S :?M>H|a (dependent) 0)7] nfl^ofl ^a|o] 7|;M>flaO ^7] 

v}o\. & ^*0V4la(CEF). ^ '«^7|7l^^a(GSC). ^ ^4:7|^J«qa(TSC) 51 Of 
STO ^3,^ oJ^^H HUft^sacf (^i: S 2) . 

^7lai|^ (primary culture) ^ Sfl^t} ^€07lJ«aiO 7I^>^l5fi^ « 

Sisa^^K GSC 7l;^>mafif HH^«f ^^@7l>mi2l 4^7J 7}^ ^Tfl i4E} 

O.D1. CEFSf STO 7}^ UjEltflSli:^. tt^E^v^ . GSC{]' 7| 

^SLS. ty<^ ^ HH°<^*^^ ^^^7l>fla£1 nfl'^^oij 7^^ ^afO <9 

^§7l/||i2| §-4| gj ^%o|l ^a^> g«^>miE (nurse cell)S 

9 'i' 5U^t4 (Sousa 2002: van der Wee 2001: Rassoulzadegan 
. 1993) . TM42J SF72J :aol xflS^rBl xflS -S-zflSl JflS^^ -g- aH«<f A| Jfl e^al 

Slcf^ ^# ^ 4^ SiSlCt (Naaano 2003) . 

TSC21 3^^ o|*jo] igojEj ^ifci:£|oflAl ^H^«> >fl27> ^^2,^. 

M-^ tSl 9SM€* ^^"^ n CEF7f ^o|;^| 

^^01 sjojct. sTOfe. -^^H SI #7i>flasi $§t> 7M>«fla?iofl£ © 
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4) Bao^on ^^oo flflo^f 

^ ^€^7l>fla2l flB<^?<a| s^ofl Bfl^cfS? 7|^ifl;^ 

oi W|3«>Sact. D«EM-C<H|^ ^^ol DMEM-B 

Uld^o) Of Mifl^S fe>)I i^E^ai^ (^fS: fi 3 gj £ 3). 

o)^ DMEM-C till*^cf<2liofl ^7f^ ^7f#on :g2fS ^^l. . 

^ UJ^^- o^Dli^A^, Hepes ^^''A a^Ji p-tHH^ 

<Hlf^§ l-ol ^tf^^S ^-S-t.^ Nagano ^ (2003)0) ^ 

>^a7f ^3:3L7]7\ ^o>:^|^ nH^^ ^ojc^ 4^1 a 5^ b) . H}^. 

EM-Cog>H ;^jef ^^ol ^>S*t^J?-t^ a?!^ ^Efio}] JJI 

3] 



m 5^ 


DMEH-B 


unan-Q 


1 


212 


2652 


2 


192 


2636 


3 


172 


2816 


4 


144 


1836 


5 


140 


2332 


^5£D 


172 ±30.8 


2514±411 
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5) a^j^os ifltV i4|o^ S3 

^^?!^«H1 cfl«> flflOc? «<?-sr§ HU*f5ac^. ^7\^S. <SCF). ^JflDlo} 

^ (UF)i2^ g7l>S >a-^o>^i ^a:^^ oiTt (bFGF)^ o|d1 PGCSJ -S-^ 51 ^ 
^IS*)^ in S^SJo^D^ (Matsui 1992: Resnick^. 1992). GDNF5. in 

00: Nagano ^. 2003) . 

CD DMDi-C (t^3^^) 

® DMBI-C « LIF (10 ng/mt) 

(D DMEM-C + bFGF (10 ng/me) 
® DMEM-C + SCF (20 ng/me) 
® OMEM-C IGF-1 (100 ag/ne) 
® DUEM-C + GDNF (100 ng/aC) 

^^o| ieiet LIF. bFGF. IGF-1 :2^3. GDNF# ^J7f?} ^i^t ^SMS 
5!tao|. SCF& «7HV Bf^ #SM€' ^^ti}^ 5# ^^J*F5ai^(^fa: 
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4 5! £ 5). o)^ SCF7J ^^@7l>Mli£) ^<^tr ^^t\3X^7]^^^ o}^ 
(Ohta 2000). LIF. bFGF IGF-121 ^7} 

^ ^^oll Sffe ^ Sisac}. o^fl} ^ajfe Df^>:Si 

7|>naoflA|Sl ^3^SJ olii ^£ <UMt\^ «J 4^ 211^ (Nagano 2003). 

^oll GDNF^ ^^@7)>flS2l ^S\Q Sj^^ftM Dl^S}^ '^^^7\/^^S\ ^ 
71^ ^o^S 5U.2.01 (Hens 2000). ^^@7l>maoilAi ^:^o\ 

^ a^Mt*. caa^^si §5M si 4-7j o^x^^ "Sl^on lif. igf-i a 



fi 41 











DMEM-C 


LIF 


b-FGF 


SCF 


IGF-1 


GDNF 


1 


1368 


892 


1096 


1392 


1148 


880 


2 


1304 


976 


1212 


1492 


980 


924 


3 


1440 


1008 


1252 


1392 


1188 


1000 




1370 ±68 


958 1 59 


n66±81 


1425 ±57 


110S±110 


934 ±60 
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?V A4:OlDl. bFGF. SCF ^^o) ^oj x| ^o. 7lcfltJ *^ SU^f (Pain ^. 

96: Park ^. 2000). ^«ofl^ 3LSo|. ZJ^^I -8^oi;^^oll cflftf S.^^ SCPQ 

l|^*>II^ cflS^ (DMEM-C)ofl «|SH ^5tt«.Lt (H 5). UP. bFGF. IGF-1 a^lJl SCF 

Etvfl<H (SCF D|^7n 2.8Hfl. SCF ^7>: 2.2al|) . -S^^^^V^I J[2f7f 

^si5a°.i4. it ^^^7Masi SCF ^7> ^7m^ :s^^^9.o^l uion ^ 

.ioi. SCF7f 6t ^^#7l>fla2l -Mla^h^SJ (opoptosis)^ 

^ ?}^^C+(fi5. i 6). 



& 5] 











DMEM-C 


LIF+bFGF+IGF-1 


LIF+bFGF+IGF-l+SCF 


1 


5.8 


14.9 


13.9 


2 


6.9 


15.6 


13.0 


3 


6.1 


16 


14.2 


4 


5.7 


17.9 


13.6 


5 


5.3 




11.9 


^•^£0 


5.96±0.535 


16.08 ±0.994 


13.32±0.8I3 



6) ^€^7l^X ^V<^ ca«> ^«<r^SS| Jtaf 

it# M151> S-^^^ ^^1 ^^ol feJ°D! (^ 41-C). =^:t7} ^ 

2«fl ^ «9^Sl^ ^o.S V+E^fetCt (^^: a 6. £ 7). ^^21 
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^ CH^^olct (Nagano 2003). 
6] 











37 -C 


41TC 


1 


73 


27 


2 


98 


SI 




78 


35 


^3£D 


83.0113.2 


37.6±12.2 



7) « ^«#7i>fla5i >a^^-a 
-»ca^.°s 3^ ^«#7i>«fla7h ^:^*M 0.08%). «i«-flfl«jf ^ofl ^^ 

«f 10^ ^>^ia dHo^*>ig^ ^tfl^V :^3f. 3Hi TijcH 37^^ >flao| ^7> ^ 

^' i 8). flJ)A);q 4 ©l^S^ ^^^7]>mi7> a>^s^ 2} 

# Tl^^Al j^3l V±t}3. ^€#7)>^an>ol ^^^S-S. 
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cqolDl. cf^DV /^i^ (Nagano. 2001: Kanatsu-Shinohara 2003)5f (l2adyar 
. 2003) §21 ^^^-^I-flXG «r 5?8f| ^^o\r}, . 

oflfe §o| o|7l ;^JEJ71 x|af*>^>tl 3-m3\ >flas 

sc)st «sii sfl'jf^^as nfl. ^«e7|xn20j §7m5ac^ is. 9S\ c). 

«> 7(ju|) :9:ofli ^^*M. 37fl^ o)>^o^ y^S\v>^o}o} 

^^ef^c* {£ 92] d). tt^Et>«.i. 7l;M>Mla 5^ ^2] ^^o\] ofej 

'><}7]^J ^€>^i5l ^Efiofl of7}o| ^o\7} ^ ^^ofl o|eH Of 5 7})^ 

^7ltia«cfol 7>^*}^ ^Cj. 2-4^% £| lfofl>H ^^@7lxfla7j 5-8^ 
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cj. nf-^>ioI|^ ^M^^Si (gonocyte)S} (spernatogoniajoq Qo]:^©] ^ 

99). ol§ itS| o6-ojEfln^ 51 pl-^lEfla^ofl cfl*> ^alliZf PAS 

0 PAS €^ 

a^^i (PGC) 5! naof^^>»nx (eg cbidsj >Hia^ Mion 

(Meyer. 1864: Park §. 2000). Bflof^i] jfliS) ^^7]^} ^<i} 

PASofl sol^o^ ^-^-qsj^ ^IJoJ <ac}. 

flXol7l ofl^ofl PAS o\%t\o^ '^^«\ ^2f. PGC i4 EG cell 

S.S. g^s|5ac+. ^ei 4^^2f 9^^2| >MS cf# ^dbofl>M -e-e^SM h8<j^sU. 

7l:N^iE5f2j :^^oJ 7^^«# aof^Sact (^i: £ 10). 
® STA-FITC ^-ai^V-g- 
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licios bifflrus asglutinin). STA {Soiaata fvAersuB agslutinin) . VGA {Tr/ticum 
•Igaris agglutinin). ConA {Caaavalia easiformis agglutinin) ^I-S*^ 
DBA^ t!|2f Jf^*^^ 0>MeJ. 7l^Jflaon>MH ^^o| S|Sio.iii. WGA^ 

«@7l^as^ 7\7\J^Sl Zl^SL ConAfe tfl^^ol 7M>ni£ofl «}-S-*>5ac:f. 

A^ 7^7^^^7\ o}y ;g^@7l>*fl5ofl ^^oi;a|os «^•§•*^5a^c^l . ^7l^> Hfl*<? ^«>I1 

^^^Cf (^i: i 11). :i2^^ STA7f ol>i]e^^ (N-oJ>fl^^ 

l2adyar §(2002)o| DBA7f ^21 

^&ej 91 ol*^> ol^ 4^ofl n>?|s AJ*^ ^ sactfe 

ol. ^ ^2}^ STA i^S] ^^#7lAfl50j 51 0|#^V OJA) 

06-01 sfla^ 9! pi-oi^aS€- ^^Miaoq>H sficgsctoioio oji^m /aaifliq 

^±S\ ^«#7|>l|2 fiM>H «l«*>^ ^01^?! DMS>Hfi1 oi^oi 7>^*m 
hinohara %. 1999) . 
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: i 12 13). 5^*1. a6-oiHIa^fi| P l-^Epa?! Ac^fe >«aa^oa § 

^oii ^jis A^cf. 

hSSC-Bt th^>fl5^^T^:^^oll 2003»d 6^ 1A<U^S. 7mt\3., 

Uff-BP-00080{> -^olS^Slct. 

o\^s,s. ^ ^'gs] >^.»n*i pi^msa^ wK '^'aTiisi #^2j ;m 

# ;^}ofl7fl o^oiX^ ol£|«> T^^fl^oj 71^^ 9-^0})^ ^o|Dt. 

ofl ^ -^^Ssl ^^7J ^o] oty "g^^ftf. ttfef>H. ^ ^"^^ ^ 
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wj-ss) i^^ofl ^-?-ofl^ >t!sq>g ojtn ^^@7iwiao 9X^. 

a^ofl o|e> i4>oj ^^^oii oi^=i ^ sict. 
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(b) ^71 ^itS.^^ ^± >«fla Bf^eflol-a (population)^ ^^t\^ ^5fl : gj 

(c) >»g3l B^#elloi-goi) jt^^ ^^#7|>«flat© 7l:^^a -^oQaI 
2] 

71 ^:£:2\ 2^ofl :^Sl«>o1 ^>^1^# ^^2.3. t}^ . 

3] 

^ 2 ^ofl ^o\M. cfMl (b)^ ^^>^X^o\^ S^-aSl ^7| 

s^ofl ^^^*^o| ^^s-s. t}^ 

4 J 
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51 
6] 



^ 1 v*^ si^M. >fla>a^«y^t ^-s-o}>«fls ^'^'Ht}. oj^^-^a} ^ 
s oft ^'a. 
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103 

=^ 1 *<H1 5Uol>|. ^71 flfl:M^ ^^o}A^S: ?J^?!-^a> >8^oi:^-i 

^5H|nlo^ «|7floi^sl «-8^*>^ ^# 

3^t^ 113 
i=f'V 123 

^ 1 ^<*fl >^7l {c)si aa^ ^S.^ ^ 37X:oi ^# ^^S.S. t;}^ 
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13] 

i^V 141 

^T^^cJ 1S3 

*P 14 ^op 5ttol>M. aw (i) pas (Periodic Acid 

iff's) (ii) STA {Sajanim tuberosum 9i8Blut\nin) (iii) a 6-<>lE|):iei 

^ (iv) pi-oimiie! ^an (v) >^7l ^-ailJ^si -axi 

^T^^cJ 16] 

i^^]^ (population). 
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^ 16 «oII 9lo\M. ^71 (i) PAS (Periodic Acid 

iff's) (ii) STA {Soj'aam rirA?rosiB agglutinin) (iii) a6-olE||a€ 

ail (iv) pi-^iEfla^ (v) ^71 s«si o<^>8 

i^*^ 18] 

19] 

W ^7] ;^ 16 ^ ^ 18 ^ ^ <H«^ «f ^oj =8«i#7l>nasi Bf@ 

(b) ^71 ^^^7|^52i af#efIoi>4^- ^-§-^£1 ^ciiofl o]Aj^>^ cfTii: 

(c) ^71 ^^^^ ^>&e^fe ^711. 
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